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In this paper, we report the results of a study of airborne particles and molecular 
clusters monitored using a neutral cluster and air ion spectrometer (NAIS) in 
Brisbane over one calendar year. The NAIS provides neutral and charged particle 
and cluster concentrations in real time in the size range 0.5 to 42 nm. Molecular 
clusters transform into particles at a size of about 1.6 nm - a process known as 
nucleation. The resulting particles are termed secondary particles as opposed to 
primary particles that are emitted directly by a source. Hence, the NAIS enables us 
to observe the actual formation of particles in the atmosphere and identify the 
conditions that contribute to their formation. To our knowledge, this is the only such 
instrument in Australia and New Zealand. 
In this paper, we shall present a detailed summary of the average daily neutral and 
charged particle number and cluster concentrations in the Brisbane airshed and 
investigate the balance between them on new particle formation (NPF) days and 
days with no NPF.  Particular attention will be devoted to the fraction of particles and 
clusters that are charged during and outside NPF event days. Our observations 
showed that (NPF) occurred on 45% of days. The average particle number 
concentration on the days with no NPF was 23,400 cm-3 but this increased by 48% 
to 34,700 cm-3 on NPF days. However, the corresponding increase in charged 
particle concentration was only about 5%. The percentage of particles that carried a 
charge was about 10% while the percentage of clusters that were charged was only 
about 5%. The atmosphere always showed a large concentration of neutral clusters 
of around 10,000 cm-3.  The implications of these findings to NPF in the Brisbane 
airshed will be discussed.  
